Effects of valproic acid on longitudinal bone growth.
Valproic acid is widely used in the treatment of children with epilepsy. Evidence indicates that valproic acid has teratogenic effects on the skeletal system. In addition, the use of valproic acid in children has been associated with short stature. Thus, we hypothesized that valproic acid could also affect bone growth after skeletal morphogenesis is completed. To test this hypothesis, we cultured fetal rat metatarsal bones in the presence of valproic acid. Valproic acid markedly suppressed metatarsal longitudinal growth. To determine the underlying mechanisms, we studied cell proliferation and hypertrophy in the growth plate, the site where bone growth takes place. At the end of the culture period, valproic acid-treated bones exhibited narrow growth plate proliferative and hypertrophic zones and an expanded ossification center. In addition, valproic acid suppressed chondrocyte proliferation in the metatarsal rudiments. Our results suggest that valproic acid suppresses longitudinal bone growth by inhibiting cartilage formation and accelerating ossification of the growth plate. These findings warrant a prospective study on the effects of valproic acid on growth in children treated with valproic acid.